During the course of a study of placental function,' the concentration of nonprotein nitrogen in the fetal and maternal plasmas in sheep and goats was determined routinely. Although the samples were obtained during experiments which were primarily designed for other purposes, there was no reason to believe that the levels of N.P.N. would be altered. As the data indicated a difference in concentration on the two sides of the placental barrier, the study was extended to include a comparison of the urea and amino-acid nitrogen levels in the maternal and fetal plasmas as a step toward an understanding of the role of the five-layered, syndesmochorial placenta of the ruminants in the nitrogen metabolism of the fetus. The results of these comparisons, made on samples obtained from sheep and goats at known stages in the latter two-thirds of the gestation period (circa 145-150 days), form the substance of this report.
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MATERIALS AND METHODS
The sheep and goats used in the experiments were healthy, well-nourished animals. The goats were either Toggenbergs or Sanaans, and the sheep, Dorsets or Hampshires. The animals were kept off feed for two days prior to the experiment. They were anesthetized with intravenous chloralose (7 ml. per kg. of body weight of an isotonic solution containing 5 g. of chloralose, 5.8 g. of sodium chloride, and 4.0 g. of sodium bicarbonate per liter of water).
The plan was to draw samples simultaneously from a fetal and maternal vessel into syringes moistened with heparin, but, frequently, one sample was obtained a minute or two after the other. The maternal samples were drawn from the uterine artery or vein, sometimes from both vessels, through catheters used to obtain the blood samples used for the estimation of uterine blood flow. The fetal samples were drawn through needles from either one or both of the umbilical vessels after delivery of the cord through a small incision in the uterine wall. When samples were drawn from both umbilical vessels and the uterine artery and vein, the results from each pair were averaged.
Immediately after the samples were drawn, the cells and plasma were separated by centrifugation. The plasma was then removed and stored in capped syringes at 4°C. The nonprotein nitrogen was determined by the method of Wong, modified by Buell and Archibald as described in the manual "Clinical Methods for the Coleman Junior Clinical Spectrophotometer."' As the N.P.N. levels in the plasma samples were in rnot easily made, for in the earlier work observations were either limited to materials obtained at the end of term,n or the gestation ages of the fetuses were not accurately known.2 Nevertheless, there appears to be agreement on two other trends between the observations reported here and earlier work: (i) the range of variation in the concentration of the N.P.N. in the fetal plasma or blood appears to be greater than it is in the maternal, and (ii) when the level in the maternal plasma is raised, the fetal level tends to be elevated as well.
Where comparisons have been made of the concentrations of urea in the maternal and fetal plasmas or bloods (see Needham'0) , the results indicate that in man, the rabbit, and the dog they are the same on the two sides of the placental barrier. In contrast, with but one exception (see Table 2 ) the urea concentration in the fetal plasma of the goat, expressed in mgs. per 100 cc. of plasma water, was higher than the maternal. As urea undoubtedly normally diffuses from the fetal to the maternal plasma, the tendency toward a steeper gradient in the goat may be related to the thickness of the tissue barrier that separates its fetal and maternal bloods. In the goat there are five separating layers, four in the dog, and three in man and the rabbit.8
There is general agreement among those who have used the method of
Hamilton and Van Slyke' in their comparisons that the concentration of the amino-acid nitrogen is higher in the fetal plasma than it is in the maternal.
Christensen and Streicher' found that the ratio NH2N was 1.7 to 1.8 in NH2Nm man, 1.5 to 2.0 in the rabbit, and 5.0 in the guinea pig. In samples taken at birth, Clementson and Churchman' found human ratios of the same order, i.e., 1.38-1.65; on similar material Crumpler, Dent, and Linden7 reported ratios of 1.03 to 3.00. As the fetal-maternal ratios for the goats range from 1.76-3.84, the data available do not suggest that there is any correlation between the relative concentrations of amino acids on the two sides of the placental barrier and the number of tissue layers composing it for the ratios are of the same order of magnitude for man, rabbit, and the goat, though the placental barrier is formed by three tissue layers in man, a single layer in the full-term rabbit, and five in the goat.
The Nitrogen in fetal and maternal plasmas DE BELLA establish that such a transfer takes place. The suggestion would, however, gain support if it were shown that maternal blood lost and fetal blood gained amino-acid nitrogen in passage through the placenta. This possibility is being tested.
SUMMARY
Comparisons have been made of the nonprotein, urea, and amino acid nitrogen concentrations in fetal and maternal plasmas of sheep and goats sacrificed at selected stages in gestation. In only one of 29 cases was the total N.P.N. of the fetal plasma lower than that of the maternal; in all others it was higher by varying amounts up to 37.8 mgs. per cent. The urea nitrogen, expressed in mgs. per cent of plasma water, was slightly lower in the fetal than in the maternal plasma in 2 of the 12 cases compared. In the other 10, it was higher on the fetal side, though the differences were small. The amino-acid nitrogen concentration in the fetal plasma was the higher in all 11 cases compared. The ratio of the fetal to the maternal concentrations ranged from 1.76 to 3.84.
